Gelation of a monoclonal antibody at the silicone oil-water interface and subsequent rupture of the interfacial gel results in aggregation and particle formation.
The formation of viscoelastic gels by a monoclonal antibody (mAb) at the silicone oil-water interface was studied using interfacial shear rheology. At a concentration of 50 μg/mL, the mAb formed gels in less than 1 h, and the gelation time decreased with increasing protein concentration. To probe the effects of mechanical rupture of the interfacial gel layers, a layer of silicone oil was overlaid on the surface of aqueous solutions of mAb, and the interface was ruptured periodically with a needle. Rupture of the interfacial gel resulted in formation of subvisible particles and substantial losses of mAb monomer, which were detected by microflow imaging and quantified by size-exclusion chromatography, respectively. Resonance mass measurement showed that levels of both protein particles and silicone oil droplets increased as the gel was repeatedly ruptured with a needle. In contrast, in samples wherein the interfacial gels were not ruptured, much lower levels of aggregates and particles were detected. Addition of nonionic surfactants (polysorbate 20 or polysorbate 80) protected against aggregation and protein particle formation, with increased protection seen with increasing surfactant levels, and with the greatest inhibition observed in samples containing polysorbate 80.